Aim: Dosimetric analysis of three different Radiotherapy techniques in patients with Breast Cancer and their impact on OAR's. Materials and Methods: 12 patients of Carcinoma Breast who received breast radiotherapy were selected for analysis. Computed tomography (CT) simulation image data sets were retrieved. Planning target Volume (PTV), heart and ipsilateral lung were contoured for planning and analysis of doses. Three different plans using conventional bi-tangential fields were prepared, Plan 1 with SAD full beam with wedge (SAD-FBW), Plan 2 with SSD half beam with wedge (SSD-HBW) and plan 3 with SSD half beam without wedge techniques (SSD-HBO) in CMS Xio TPS. Statistical analysis was done using SPSS version 16.0. Results: The PTV coverage was significantly better in SAD-FBW techniques when compared with the other two techniques i.e. SSD-HBW (mean = 92.33, SD = 4.69, p = 0.005) and SSD-HBO (mean = 75.05, SD = 11.92, p = 0.002). The mean heart doses were significantly better in SAD-FBW compared to SSD-HBW (mean = 3.75, SD = 2.27, p = 0.017) but in SSD-HBO technique mean heart doses were better than SAD-FBW technique (mean = 3.27, SD = 1.94, p = 0.004). Similarly, the left lung V20 values were significantly better in SSD-HBO technique than SAD-FBW technique (mean = 11.75, SD = 4.34, p = 0.004) but there was statistically insignificant difference between the SAD-FBW and SSD-HBW techniques. The treatment monitor units were significantly less in SAD-FBW compared to SSD-HBW but SSD-HBO has less MU compared to SAD-FBW How to cite this paper: Jagtap, V., Saikia, D., Sharma, S.B., Bhattacharjee, S., Singh, M.N., Goswami, S. and Kalita, A.K. (2018 
Introduction
Breast cancer is the most common female cancer in the India with an ASR (Age Standardized Rate) of 25.8 as per Globocan 2012 [1] . While the age adjusted incidence rate of breast cancer in India is lower than the western countries, because of the large population burden of breast cancer is high. Trials comparing breast conserving surgery alone to breast-conserving surgery plus radiation confirmed a substantial decrease in the risk of local recurrence and the prevention of mastectomy with breast irradiation [2] . The most recent analysis of Early Breast Cancer Trialists Collaborative Group (EBCTCG) included individual patient data from 45,000 women in 86 randomized trials. Provisional results from this overview show that radiotherapy after breast surgery reduced the 5 year local recurrence by 15.7% and the 15 year breast cancer mortality by 4.2% and that post mastectomy radiotherapy for node-positive disease reduced the 5 year local recurrence by 19.3% and the 20 year breast cancer mortality by 6.3% [3] [4] .
One of the aims in modern radiotherapy is to avoid early and late side effects associated with treatment. This can be achieved by steep dose gradients between the target volume and the surrounding normal tissues. Adjuvant conventional radiotherapy after breast conserving surgery is based on a tangential technique with two photon beams targeting the residual breast. Wedge filters modulating radiation fluence across the beams are commonly used to compensate for dose inhomogeneity due to irregular target shape [5] . Conventional Tangential Field or Field-in-Field techniques are generally employed to treat breast cancer patients. IMRT techniques with multiple beams increase the low dose volume in lung as well as contra lateral breast. The main concern of IMRT is increase in healthy soft tissue dose which might cause an increased risk of late secondary malignancy [6] .
In India many centers still use the conventional tangential beam techniques with breast cone after clinical field marking. The breast cone aids in delivering the treatment by half beam block without the use of wedges. Some centers having Linear accelerators or compatible cobalt machines are also using half beam block technique with use of asymmetric jaw with or without wedge.
Our aim of this study is to do a comparative analysis of three different conventional radiotherapy techniques of breast radiotherapy, i.e. SAD 
Materials and Methods
In this retrospective study twelve patients of left sided breast cancer who have undergone Breast Conservation Surgery with axillary dissection or MRM (Modified Radical Mastectomy) and were given post-operative radiotherapy between October 2016 and February 2017 were selected for analysis. The study was conducted at Dr. B Borooah Cancer Institute. The planning CT scan images of the patients were retrieved and three different types of planning were done. As per our institutional standard protocol the planning CT scan images were taken in supine position with breast board and the hand above the head (Figure 1 ). For the easier localization of the breast tissue radio-opaque metal wires were used to define the breast contour or field edge. For patients planned for chest wall radiotherapy the metal wires were kept at the clinical skin marking, i.e. superior, inferior, medial and lateral as per the treating clinician's direction. Planning CT scan with 3 -5 mm slice thickness was done from the level of mandible up to mid abdomen or 5cm below the inferior field border as per skin marking [7] [8].
The CT data were transferred to the CMS Xio 4.80 treatments planning system and then contouring were done by Radiation Oncologists. PTV (Planning Target Volume for chest wall or Breast and OAR's (Organs at Risk) like heart and ipsilateral lung were contoured. Planning Target Volumes (PTV) and Heart was contoured as per the guideline described by RTOG breast cancer atlas [9] and Mary Feng et al. [10] respectively. For lung auto segmentation tool of TPS was used to contour the outline of ipsilateral lung. Plans were done using conventional 
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bi-tangential fields with 6 MV photons. All patients were planned with 40 Gy in 15 fractions. As breast/ chest wall tissue is a curved volume over chest, tangential fields are suitable to attain a good dose distribution and with the use of tangential fields non-thoracic structures are avoided as much as possible [11] .
For SAD-FBW technique, the dose was prescribed at isocenter [12] [13] [14] .
Optimum wedge angles, collimator angles, with Clarkson dose calculation algorithm were used during planning to achieve optimal target coverage with minimal hot spot. For SSD-HBW and SSD-HBO technique, almost all the parameters were same except the application of wedge in the former one. In both SSD techniques, beam prescription point was located at 1/3 of the depth from the midpoint of the central axis of the beam to the maximum convexity of the breast/chest wall surface (Figure 2 ). Dose volume parameters and other parameters were noted from DVH (Dose Volume Histogram). Statistical analysis was done using SPSS version 16.0.
Results
The various DVH parameters, OAR doses and treatment monitor unit values obtained in 3 different plans are shown in Table 1 . The comparison of PTV coverage for the 3 plans is shown in Table 2 
Discussion
Breast radiotherapy is a simple form of radiotherapy technique but can result in suboptimal target coverage and high OAR doses if proper techniques of planning are not applied. In general, for every patient, there is an optimum plan that treats the breast tissue while sparing the organs at risk. However, the technique one uses could vary depending on patient geometry or the technology available in the radiotherapy center, including the available treatment planning systems, PTV coverage and should not be practiced in modern radiotherapy era. We accepted the PTV coverage below 95% for some patients due to undue high hot spots. In order to achieve target coverage beyond 95%, the 110% high dose region increased proportionately. The hot spots were more in BCS patients (total 4) compared to chest wall (total 8) patients. There are reasons to accept the plans with less than 95% coverage and with hot spots more than the standard ICRU guidelines. The most important reason is the irregular shape of the breast and chest wall resulting difficult planning volumes. Also the PTV changes from mid plane to superior and inferior borders along with change in chest wall shape ( Figure 3 ). This wide variation might lead to under dosing in some areas and hot spots at variable locations leading to compromise in accepting plans as per standard guidelines. The variation of PTV shape at three different levels (Midplane, Superior and Inferior border) is shown in Table 3 . The other reason is target contouring. RTOG atlas suggests drawing contours up to the skin level [9] and this might be the reason to have poor PTV coverage due to skin sparing effect of photon beams. Although we excluded the skin from our final PTV still the coverage was less in some patients. ESTRO consensus [15] has recommended taking 5 mm margin from skin to avoid this problem. Use of Bolus to achieve adequate target coverage in chest wall cases and increase surface dose is well documented and used by many clinicians around the world. Some previous breast cancer radiotherapy techniques, especially by using 2D techniques, involved some unwanted normal tissues by irradiation, including the heart and lungs [7] . Long term follow-up of the woman diagnosed with left-sided breast cancer has revealed an increased risk of death from heart disease, presumably because of some unwanted irradiation of cardiac structures using 2D technique [7] and in our study it is shown that in the standard SAD-FBW technique the mean heart doses are comparable to published data.
Nowadays many authors recommend the use of 3D planning with use of appropriate shielding and breath hold techniques to achieve best plan. Approval of an RT plan is an important part of the multidisciplinary treatment of breast cancer, thus the full picture of the patient should be considered in order to balance the compromises when evaluating and approving the RT plan based on the dose distribution.
The main objective of this dosimetric analysis was to show that use of SSD half beam blocks for the treatment of breast radiotherapy is obsolete and should not be considered. The use of SAD full beam techniques with optimal wedge application will give good coverage. The use of SAD technique will also help in easy setup and less treatment time (evident from the MU described in our study) compared to SSD techniques. Overall SAD techniques have several advantages over SSD techniques but mainly convenience, speed and accuracy, as with SSD techniques patients need to be realigned for the contralateral tangent which means a compromise on the three parameters listed. The longer a patient is on the table and unrestrained, with distractions, the more chances of movement and consequences. The use of SAD-FBW technique using conventional simulator without the availability of CT simulator is possible and is also done in many centers across India. But its actual procedure explanation is beyond the scope of this paper. 
Conclusion

